Background and Purpose: Transcranial Doppler blood flow velocities are inversely related to age and hematocrit, but the relative importance of age, oxygenation, and hemorheological factors has not previously been examined. We evaluated the relative contributions of these factors to middle cerebral artery blood flow velocity in adults with chronic renal failure, a population subject to significant fluctuations in hematologic profile.
T ranscranial Doppler is an ultrasound technique allowing noninvasive measurement of basal cerebral artery blood flow velocities.1 Hemodynamic factors including vessel lumen dimensions, compliance, and pressure gradients are major velocity determinants.2 Other factors related to blood flow velocity include age, arterial PCo2, -' hematocrit, and fibrinogen level.2'6 Hematocrit and fibrinogen level may influence transcranial Doppler blood flow velocities through their effects on whole blood and plasma viscosity, respectively.2'6 Some cerebral blood flow (CBF) studies suggest that arterial oxygen content is a fundamental CBF determinant, perhaps more important than blood viscosity.7'8 Ameriso et a19 found that whole blood viscosity only partly explained the inverse relation between hematocrit and middle cerebral artery (MCA) blood flow velocity in a young adult population and suggested that blood oxygenation may be contributory.
The present study examined the relative contributions of age, selected hemorheological factors, and blood oxygenation as determinants of MCA blood flow velocity in adults with chronic renal failure. This population was selected for ease of access to arterial shunt blood and because they are subject to significant changes in hematologic profile as a result of anemia of chronic renal failure and changes in fluid status. Hemodialysis-dependent renal failure subjects, when studied on two separate occasions before routine dialysis, thus served as a model to evaluate the effects of intraindividual fluctuations in blood gases and hemorheological factors on MCA blood flow velocity. Table 1 ; age was also unrelated to mean blood pressure. Pulsatility index demonstrated a strong positive correlation to age (r=.60, P<.002). High-shear whole blood viscosity was the strongest hemorheological correlate to MCA blood flow velocity, while arterial oxygen content was the only significantly related blood gas-derived parameter. Multiple regression analysis revealed that arterial oxygen content and age together explained 56% of the mean interindividual MCA blood flow velocity variance (r=-.75, P<.004).
Repeat examinations 79±58 days later included 20 of the original cohort, with dropout due to medical illness (n=2), renal transplant (n=1), and loss to follow-up (n=3). Mean age in the follow-up study was 53±15 years (range, 19-69 years). Extracranial carotid Doppler studies were performed on 15 of these subjects. Five subjects were unavailable for extracranial carotid study. 
